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Introduction
Inflammatory bowel diseases (IBD), which include Crohn disease (CD) and ulcerative colitis (UC), are chronic and disabling diseases with a high and increasing incidence across continents [1, 2] . With regard to ethnicity, white and Jewish people show the greatest incidence rate of IBD [3] .
IBD is characterized by chronic inflammation of the gastrointestinal tract. Factors that contribute towards the pathogenesis of the disease are the host's genetic profile, the immune system and environmental factors, such as the gut microbiota [4] [5] [6] . Although the etiology of IBD has been extensively studied in the past few decades, the disease pathogenesis is still not fully understood to date.
Universally, the incidence rates for both CD and UC are highest between the second and the fourth decade of life, and gender distribution is equal. Unfortunately, individuals with IBD are affected in the most formidable and productive years of their life, causing a high socioeconomic burden [7] .
IBD is characterized by intestinal damage (barrier disruption, microbiota influx) and a high degree of inflammation. Despite similar pathophysiological manifestations on the surface of the intestinal lumen, CD and UC are distinct diseases that may require different therapeutic approaches. While CD patients show a transmural inflammation of the bowel wall, UC is restricted to a mucosal and submucosal inflammation [8, 9] . The development, growth, activation, and function of innate and adaptive immune cells are largely controlled by cytokines. Moreover, an adequate interaction between the gut immune system and gut microbiota is essential. In genetically predisposed individuals, IBD occurs by an excessive production of proinflammatory cytokines, mainly tumor necrosis factor-alpha (TNF-α) [10] .
Over the last 3 decades, IBD therapy has changed with the expanding use of immunosuppressive therapy, i.e., purine antimetabolites and methotrexate as well as the introduction of anti-TNF-α therapy and integrin inhibitors [11, 12] . Ideally, IBD treatment should be individually tailored depending on the inflammatory activity and localization within the digestive tract. In cases with mild inflammatory activity, a therapy with locally active, antiinflammatory compounds, such as mesalazine or budesonide, are mostly sufficient. In cases with moderate-to-severe disease activity, the use of immunosuppressive therapy or biologics is essential [11] .
Infliximab, a chimeric monoclonal antibody, inhibits TNF-α and is approved for the treatment of CD, UC, psoriasis, psoriatic arthritis, ankylosing spondylitis, and rheumatoid arthritis [13] .
In 1999, the first published phase II study of patients with fistulizing CD treated with infliximab showed that infliximab was effective in closing fistulae between the skin and the bowel in 56-68% of the patients [14] . Moreover, another large phase III clinical trial showed that infliximab was additionally beneficial in maintaining the closure of fistulae in almost two-thirds of all patients. This final trial resulted in the FDA approval of the drug to treat fistulizing CD [15] . Therefore, infliximab is a standard therapy for CD patients with moderate or severe inflammatory activity. To date, numerous reports about side effects of infliximab in various inflammatory disorders have been published [16] . Here, we report a rare case of a male patient with CD who suffered from a severe acute respiratory distress syndrome following infliximab administration.
Clinical Course
A 62-year-old male was diagnosed with CD of the colon with extra intestinal skin manifestation (pyoderma gangrenosum) in April 2015 and was treated with systemic steroids. The medical history revealed arterial hypertension, atrial fibrillation, coronary heart disease, and peripheral artery occlusive disease stage III of the right thigh. Furthermore, the patient reported heavy past nicotine use (35 pack years).
Due to steroid-refractory disease, infliximab was started with an induction regimen (weeks 0, 2, and 6) followed by maintenance in July/August 2015. Prior to the anti-TNF-α therapy, there was no evidence of hepatitis A, B, C, E (negative serology), HIV (negative serology), or tuberculosis (QuantiFERON-TB test). The chest X-ray revealed minimal pleural effusion before initiation of the therapy (fig. 1a) . Cough and exertional dyspnea appeared after the third infusion of infliximab. Due to these symptoms of a respiratory tract infection, the fourth administration of infliximab was suspended in September, and antibiotics were administered. Under antibiotic therapy with amoxicillin/clavulanic acid, the patient showed no improvement of the clinical symptoms.
In October 2015, the patient was admitted to our ward with progressive dyspnea. At hospital admission, the leucocytes were 5.61 × 10 3 /µl (normal range 4.0-11.0 × 10 3 /µl), but C-reactive protein was elevated to 49.4 mg/l (reference ≤5.0). Auscultation showed a crackle on both sides. We escalated the antibiotic therapy to moxifloxacin and clarithromycin. The urine and blood bacterial cultures were negative. In the blood serology, there was no evidence of Aspergillus, Candida, Cryptococcus, Chlamydia pneumoniae, Chlamydia psittaci, Legionella, Mycoplasma pneumoniae, Coxiella burneti or Aspergillus. The functional respiratory tests showed a restriction and a severe diffusion disorder ( fig. 2) . The bronchoscopy showed signs of a chronic bronchitis, and there was no evidence of malignity. The follow-up chest X-ray showed reticular signs on both sides ( fig. 1b) . Computed tomography (CT) imaging demonstrated pronounced reticular and fibrotic changes within the lung parenchyma suggestive of idiopathic lung fibrosis ( fig. 1c) .
Therefore, we started a steroid therapy, initially 100 mg prednisolone orally. Nevertheless, the lung function of the patient deteriorated rapidly. Because of hypoxemia with an arterial oxygen partial pressure of 24 mm Hg (reference 65-105) in the blood gas analysis, we transferred the patient to the intensive care unit for noninvasive ventilation. Over the course of time, the respiratory condition aggravated further. Neither the noninvasive ventilation nor high-flow oxygen therapy (AirVo ® -System) were able to achieve sufficient oxygenation. Microbiological tests revealed Haemophilus parainfluenzae in the sputum, and broad antibiotic therapy was administered despite the lack of obvious infectious clues (normal values for leukocytosis and procalcitonin). Under antibiotic treatment, we escalated the immune suppression with intravenous methylprednisolone 1 g for 3 days and subsequently continued with 100 mg prednisolone daily to treat the lung fibrosis. Based on our interdisciplinary board decision, we implanted an extracorporeal membrane oxygenation (ECMO) and administered a second round of high-dose intravenous methylprednisolone 1 g for 3 days. Initially, the gas exchange with ECMO did not improve promptly, but from day 6 until after implantation, the respiration improved slowly. Lung transplantation was rejected by two independent transplantation centers. ECMO was continued for more than 6 weeks, and the prednisolone therapy was tapered to 25 mg daily. The patient was awake during all times and not intubated or mechanically ventilated. Weaning with intermittent noninvasive ventilation and oxygen was finally successful, and the patient could leave the intensive care unit with 4-6 liter/min of oxygen.
One month later, the patient was discharged with 2 liter/min of oxygen. The CT scan before discharge from hospital showed residual inflammatory signs and persistent pulmonary fibrosis. Based on the close temporal association between the start of infliximab therapy and the onset of respiratory symptoms, we believe that the pulmonary fibrosis was caused by the immunosuppressive treatment. 
Discussion
Pulmonary complications of infliximab have been known for several years in patients with rheumatoid arthritis [17] . Due to the temporal association, it must be assumed that infliximab induced the alveolitis/pulmonary fibrosis. In our patient, respiratory symptoms were observed after the third infusion of infliximab. The same onset of respiratory symptoms was also described in a rheumatology case [17] . Riegert-Johnson et al. [18] described a delayed hypersensitivity reaction and acute respiratory distress syndrome following the second infliximab infusion. The previous existence of lung disease in our patient cannot be excluded. Notably, he was a smoker, and the chest X-ray showed minimal pleural effusion prior to therapy initiation. However, a functional respiratory test was not performed before the initiation of infliximab therapy, since the patient did not report any symptoms. The study of Curtis et al. [19] found that older patients, men, and patients with a history of other pulmonary disorders or recent exposure to glucocorticoids using tocolizumab, rituximab, abatacept, or anti-TNF-α agents were at increased risk for developing interstitial lung disease. The mechanisms of interstitial lung disease exacerbation after initiation of TNF-α-inhibitors are considered to be caused by the interaction of cytokine release upon these agents [20] .
Conclusion
In case of pulmonary risk factors, infliximab should be applied with great care and should be explicitly mentioned on the patient informed consent form. Moreover, regular monitoring of patients in specialized outpatient clinics is mandatory to detect such lifethreatening but rare side effects early. Fig. 1 . a In the chest X-ray before initiation of the therapy, minimal pleural effusions are visible. b The follow-up chest X-ray shows reticular signs on both sides. c Pronounced reticular and fibrotic changes within the lung parenchyma suggestive of idiopathic lung fibrosis. 
